Chronic elevation of extracellular glutamate due to transport blockade is innocuous for spinal motoneurons in vivo.
Glutamate-mediated excitotoxicity has been considered to play an important role in the mechanism of spinal motoneuron death in amyotrophic lateral sclerosis (ALS), and some reports suggest that this excitotoxicity may be due to a decreased glutamate transport and the consequent elevation of its extracellular level. We have previously shown that short lasting increments in extracellular glutamate due to administration of the non-selective glutamate transport blocker l-2,4-trans-pyrrolidine-dicarboxylate (PDC) by microdialysis in the rat spinal cord do not induce motoneuron damage. In the present work we examined the potential involvement of chronic glutamate transport blockade as a causative factor of spinal motoneuron death and paralysis in vivo. Using osmotic minipumps, we infused directly in the spinal cord for up to 10 days PDC and another glutamate transport blocker, dl-threo-beta-benzyloxyaspartate (TBOA), and we measured by means of microdialysis and HPLC the extracellular concentration of glutamate and other amino acids. We found that after the infusion of both PDC and TBOA the concentration of endogenous extracellular glutamate was 3-4-fold higher than that of the controls. Nevertheless, in spite of this elevation no motoneuron degeneration or gliosis were observed, assessed by histological examination and choline acetyltransferase and glial fibrillary acidic protein immunocytochemistry. In accord with this lack of toxic effect, no motor deficits, assessed by three motor activity tests, were observed. Because we had previously shown that under identical experimental conditions the infusion of alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA) induced progressive motoneuron death and paralysis, we conclude that prolonged elevation of extracellular glutamate due to its transport blockade in vivo is innocuous for spinal motoneurons and therefore that these results do not support the hypothesis that glutamate transport deficiency plays a crucial role as a causal factor of spinal motoneuron degeneration in ALS.